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For cell culture experiments, ventricular myocytes were isolated from 14 days old embryonic chick hearts as previously described [4] .
We developed a process to fabricate transparent microelectrodes based on carbon nanotubes. These MEAs were successfully used to measure field action potentials from ventricular myocytes and allowed optical cell visualization from the bottom through the electrode.
It was observed that the thickness of the nickel catalyst layer and the CNT height are the critical factors which determine the morphology and thus the optical transparency of the electrode layer.
Optimal parameters were found to be 5 mins of pretreatment with 200 sccm ammonia at 3 mbar at 550°C followed by CNT synthesis for 5 mins in 200 sccm ammonia / 200 sccm acetylene at 5 mbar at 550°C.
The total transparency of the final CNT electrodes was measured to be around 40% in the visible range as seen in Cultivation of ventricular myocytes on the fabricated MEAs was successful. fAPs could be measured with a good signal-to-noise ratio. The basic noise level of the electrodes was approximately ± 10 µV while the biological signals reached peak-to-peak amplitudes of up to 2.5 mV as seen in fig 7.
We will further improve the transparency and electrical properties of these MEAs and investigate other carbon materials, e.g. graphene, for their feasibility as transparent electrode material.
Experiments to test the applicability of the fabricated MEAs for optogenetic measurements and for calcium imaging are planned.
Field action potentials (fAP) of spontaneously beating cells were recorded after five days in culture at 37°C, 5% CO .
